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Abstract of JP2003039184 
PROBLEM TO BE SOLVED: To provide a 
laser beam machining method capable of 
cutting a machining object without generating 
melting or a crack, off the projecting line for 
cutting on the surface of a machining object. 
SOLUTION: The laser beam machining 
method is provided with a process wherein the 
machining object 1 is fixed on a sheet (film) 
having tackiness on its surface, a process 
wherein a laser beam L is radiated centering a 
converging point P to the inside of the 
machining object 1 to form a projected part to 
be cut by a reforming area inside the 
machining object 1 along the projecting line 5 
for cutting, and a process wherein after 
forming the reforming area to become the 
projected part to be cut, a stress is applied to 
the machining object 1 through a pushing 
member to cut the machining object 1 . 
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<v%&imm3i l z®m.-fh. ^^--rimmi 
2 5iim&7 : -?tzm~jux. mm-ziyj >5^ts. 
m^m>toi<r>mm3<m±w&T-?$:mm-h . «r 
^mmm.f~^\i±imnu 1 2 7 i-xtx*-? 1 

2 9_lZ&t>tl...Z.tltZ £ 12 9\Z®W?%.?4 

[0040] £MflW& 1 2 7 IZ^frXr 77-S10 

3xite£ztitz&m&7 : -?tfxjj$tix&*). z<rm 
mmff-9ifi^- s Jmm>i 1 5izmt?ti&. x^- 

iSMW&l 1 5{ii{0^^&iT-^(C«-^V^T. U—f 

%L(Ql^&Pfflnj:Mmtoiv>to&b%z>®.mz. z 

tt^t-y'l 1 3fc«t OiDX^^l ^ZttS-|S)(^iS 
S*S(S111). 

[0 04 1] mz. V— ?mkl 0 1*^1 — if3KL5r 
B£§-frT. P-if^L^JltX^^loaSS^Bf 
y 5 izmm-Z . W—if3KL<7)«3K^P{iJio: 

1 coftmz&m Lx\,->&cr)X\ mm^mmmita 
joMs^KOffimzco^m^tii. -zlx. mwffe 

y4 >-5{c>Q3 iotcxfai^x— ^*1 0 9-^YWiXt-- 
>-'l 1 1 S-S»$-frT. ?^BW!iS^$r«5Br^7'f >- 
5tc?S3 i 3 tcjux*t^ti 1 <7)ftmzBl&t& ( S 1 1 
3 ) . -fLT. JllX^f^l^BrP^^^ >5lz?^-> 
XMf& Zblz£>). KnTtfmn l ZWSrth ( s 1 1 
5) . c\tilz£r), tiaJStsmiZS/Vziy^-yyizft 

mtz. 

[ 0 0 4 2 ] % 1 M^wmzmm-th . ztuz xtm. 
ztt'&w.zmz Zitz&ftX'fr^tKLttmt 1 nnn 

lzMft&P£-&fritX. > ^)VX V -if 3t L ^ tymi-fey 
■<>5izmttLX^2>. ZLX. X«Xf-i/'10 9^» 
Yi^f-y'l 1 lZ&mZltZZblZj:*). Mft&P 
*Wm'%.yJy5lZ%i'>X&mZ J £X^Z>. L\fi\,zii 

mmgfcm® ) sow^e? >- 5 3 i 3 «mi« 
^feiortsptc^L-cv^s. Mj^tm^comwit 
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Z t =5r < M&tsm 1 £«HrT h Z t *»'T*# £ . 

[ o o 4 3 ] 2 m i m,z £tm . an**** 1 1:^ 

i StjSSL, iojttf^ l co*aa 3 t-jsv wp* 
%mx-$m3m$mmcoyx-i;.z%i?z z t\±%\^. 

[0044] JajLiKHJL^ J: 5 l MtiM. jm 
1 <7)ms 3 iztytSrf-fe yjysfr ^itf^FiUm 

%mh. j $mm i ± t&ztz<. tnrttgm 1 zmm- 

msizm^'U xtfBf&zixx^ziiiZMmMz^ 
xi>mmx't>&. ioi. mimizztuf^ taiMmm 
z®m-f&zk££t)imztizmsh <. milium fei- 

[0 0 4 5] 4*:, *l«fc«tWf, flolttf^l^iSl 
mtk1--y7t*c&m®ffl±cr>fflffiX'f>&. ) £vh£<T' 

m&n&tfmt. m&cr>*£m&£fi±z-£z,zttfx-z 

[0 04 6] 4£, mmizztiif. tnTtfrntic?)® 
mtoxizu—rftzm^zox'. ^ttvK* * 

«£. 0 1 6 {c^-r «t -3 {cgjBflPJg^ 4 ^ 5 tfJSSt&Jgtf 

ixf>co^irmzm.Bn-rmx'i>mmx'hh . 

£ix<i v f^M.15. 17. 19*' 

ttMmicomffi3frt>*tt?&. ztixtm^ mstnu 
-irymzm^&nx'. u—vyttfj u—fytizit 
*xw-#*z^mmi<--fftx't>^xt>. 



~*imk%h. mm<7)mfiiiz£')M%mu>xtf%<xi> 

mX'UE.mu—?ftmi 5, 17. 19(cJ:0m3t* 

ftmtfimx'hiufSi^. 

[ 0 0 4 8 ] 0 1 8itu-?ym&imizt>vh*mm 
Bm<r>& 1 mtzm&i&co\s— >? inxijmzmwt&m; 

0T&&. ZVffllt. ^r>V-^ym2 3tfWWf'%. 

25. 27. 29£fil;iT^.g>. rW£MS2 5. 2 
7, 2 90«-4rfcij^T^t?!lfcSa$^W— !f5KS 

*lsp,) zcomizxtumm^feyj > 

stjS-oTMoft^p,, p 2 . • • • zmmiz&f& 

■?hZttfX-$Z><r>X\ t\Em3g.*ft±.mt&ZttfX- 

ttz. zomxM. mm3±x'h~>xmm=f'fey 

[0049] im2 W] *^M^®^20!ltC-p 

mmmx'hh. ^im^^mn\±nTMms<r>-mx'h 

h. ZOMTU. 3tgi§ttff»tLtLiTa0 3 M 
^Tl.«$^4 0 0Aem!gS^ffim^'> J :yN ^ 

[0050] ^20Ht«^^8Ifil©i. Ill 4 IZyji-tU 
— tfjDX^M 1 0 OStXia 19. 020 ic^-r^g*>4, 

ffifttztth. mi 9mm2oi l zm'ttm.i l z^xwm 

i^-h 3 3fc«»$#iTV^5. i^x/N 

is- h 3 3 J±. EmS^^xyxS 1 &ffi!((7)go^ 

V^. >)xA-/-b3 3li, ^W)Vi^)Vy3^\,zWm 
2HX. mm^l07±lZ^-yh^tLh. $Nfc. 

^•7xv\3 lii. 01 9tc^$fn,,fc?(^ mztym-b 

h. «-£E*7 f >'^X^- yr3 7»iIsISSgi53 9^LTV^ 
£^0fS^3 9(i. &MMT*73.}S3 io*Mt# 

lHlSSSP3 9^tC{±0r^«a (8 0iimSS) *>1 
BgS^TV^. ^Tt3. 020(1. £ES^»>xyN3 Iff) 

rtSflo^fcefcirsp l t o»/js^r ^ y -v ^ ma 9 

[0051] KIZ^ 02 1 izm^X. %2W,Z<&h*. 

m§mtm<mmi3miz^xmm-t. 4-r. mma 
mtmttc&ic&mttn (m2m^a^xn. l i t 

a.0 2 frt 3 %hE!%3&=F*?3.>\3 1 ) ^©JR^tt^® 
Stth ( S 2 0 1 ) . ^3^Jgff-^^ffl 

ht. *<r>wm&&zm^\,\x. mmtmtfmizMLx 
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is—fmz i o i zmz-tz ( s 2 0 3 ) . »2e«c43 

UTti. S^jfc&ft** 10 6 4 nmT*S>^/NVPXg[ ( P 
W) WcOYAGU-WMfcZixX^h. ZOYAGU 
-1f<±. 'WXO»9£Lfflt8fta<2 0Hz-C&»K 
;fc-J*fe#6 n s T*J> 0 , 'W'XX^/Mf »i 3 0 0 it J T 

Xtfyh&Ji. 2 0jumgjgT'J>£. 

too52) «f&r*f**ratf>n§ fcaa^-r* ( s 
205) . mmmtwr>mzt>mfe%tLht. %<7>m 

JSMHIC^a ~*X . u-if3K Lcom^^'flJBrit^^ 
-SflJBrJt^^)*® ( l — -T^LcoAlt®) *»4»<Ol^ 

-irjfcLo*3fas<^afts (»®s) ^^-rs <S2 

0 7) . v- fftLVMJL&cvgm. (*£§&*) (i. ® 

mtmmnm 2 RT/mftmizitm lx. tit tmm 

f$mt®<r>^<r) 1 /2<DfiKi£5g$ft.s. 
[00 53] 02 2 (3ic3*l6J:-3iC % SOROI^— 

1 <«iobft p <o&a«i . j^MttfHgg&i ( tz tt 

tf. 25*0 4^ktf*fc«Brtta»t^^¥2:0]gt) 

£$\<pcom^. rp— 9*3tL«3Klfcfiri6iT^Z|ft 
*r-5>l 1 3<0^fix«J(BiSt35»Sc9Si>f^=|Qg 

ti&&mz&\,\Tl±. XUXf-y'l 0 9, YUXf-y 
1 1 l&t/ZttX^-^'l 1 3£«kDfitj£3fiS) Jbfc 
BBSS futSKB^ 1 0 7 |c# LT •> x'\ h 3 3 left 
&§ftrt:«JK*f£*m£SSg-$-S ( s 2 0 9 ) . flj»r# 
«tm««at«Fi.Sfc. KKH&EHl 17*>4>3feS-aj 

mxf—isi 1 3£&m$itx~7*-*xmm$:fto 
(S2 1 1 ) . zzx-it. mmmmu 1 7fci-3T» 

tix4flE«m^»>x^3 loaMS^«5rg^^ i 2 

izs^j^x. wmmxmi 1 7frL>mm$tiKyt&wm 
ttmtm(omm±x'M^.i:m^x 0 izzmx^-^ 1 1 
3<v&®&m£&&u XT—itwrn. 1 1 5(caj^-r 

6. X^-i^iaiSPl 1 5te, S^r-^WS^l 2 5 
*^^aj^«^tcS-^^T. Z»Xf-y'113^1 
ft***. fUfUBftigl 1 7^feffi«S#ut«*HHK«« 

&*®mtMittm(Qmffi±iziZLW.Zitz tz#><m.w. t * 

^ioizzmxy--=Ji i3tfflwt&. 



1005 4) WmmXmi 7 frt>&M$titi3cCOy* 

ttmomz mffmmznm L*imj>Az&mzit& 
(S2 1 3 ) . zzx-ii. mmmtmomzRi/mift 

tmz®X7--:Ji 1 3Zu~ mLeyffiWjfiiz&M 

z-£h£5iz. £tmm&i 27tfx7—i'%m$&i 1 
5 iz&iim^m. *) . ai^fi^&sftTt^x-^jfflig? 

1 1 S^Zia^T 1 -^! 1 30?£I&ftg£i6II$|-f£. Jh 

TsfctSft*: u-ifft LnSfkifcAv&ttmfttztfzmx 
T~=Jl 1 3S:l^-1f^L07K$!!i^(pi^Sl§^ < rt 
izX 0 . tf3KLO^3fe^«7)flJIIIr^»«Ortgl^<0 

ega<srr-t£ ( s 2 1 5 ) . 

[0055] 1^— TTtLom^^Bi^TOcortas 

f— i^'l 0 9WY#Xf-y'l 1 1 ZmmZith ( S 
2 17-)-. V- :G-l-*»<5>aj«-S*utV— !>%t 

li, 02 2t^§^S«t5tC. ^3KfflUyXl 0 5(CJ; 

0. wg^z®&&3 9<7)mzB&ztitemfe<?>mffia 

(IMLtcXHz, 8 0 um) tzmtsEEMm^ ^3 
l<Vftmzm^p&{mtZJ:oizWt2ti.2>. ±a 

Ltzmm<omm^->^ smm^ x^3 1*>^>« 

^>HlS5g53 9 PMlzBfS. ? fiJt f^p^t U— Tjfc L 

1 2 9T'5|f2L^4>P-^L*«$tl.?»i 

[0056]^ ct, «J9fSta«^fe:Bg8t$^S U— T 
3KL{i. *3Kffll->Xl0 5(CJ:0> 02 2(C^fL& 

fS®) tC^§fl^lHlKSP3 9(CU—1f3feL*iH§|f$ 

blzXO. l^-^L*Wg53 9^Alft-|»^^R&<' 

[0057] l^-lf3KS 1 0 1 j&»fcHJ»$*ufcU— 

ffmS^xVNS l^rtSB^^P^ffiS^-S 
«fc3(c*^$if-. «I^m3^Ptcfc(tSU— 9-*3fcLtfOX 

wmmm?v*js3 icoftmz&vzMft&p&vzco 
i&moMzm-Jk? ? -v ?mm9 tm&ztth . z<r>t 
mmtrnt® (smm^*? x^3 1 ) <t>smri/r 
wizm.mmw-tz 1 

[00 58] mz^ 02 3H12 7£S-?wt. i^-- f 

TSi^-rs . 02 3iz7Fzti£B&m3jti!:&#<7)®mttm 
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*m3 2 (ism&mi®) izntx. wmn^®32 

LZmm-ZZklZ**), 02 4SIX@2 5(C^$^ 
WmttMLttm 3 2 (OfWrfctt hM%j&&X/Z 

tc. u-7ftL<r>m%£j> i u--fftLcr>%Mlz3i&-tz > 

wwmmttm 3 2 o&zxfa d tc^srr * «t ? c % 

1f ft L tO^E?, £ V tt«!JBi*f£*m 3 2 <0*«ji#$fjffll$ 

[0059] U—^fXMl 0 1 *>£>m — •fftL&JVU 
XVUZftftZtLZZtfrt,. U—fftLcOTg&bZWt 

mvmmi® 3 2 o&mzn -> ??y?m®9 
a. m2 5iz7jk^ti?,xoiz. wmtmtt®3 2<7)m- 

tm 3 2<7)^isajgt^ Lfciami** LxmLo ? 3 

•y7mm9i}mi8.2tLr^<Ztlz%&. U—fftLco 
^3S1«3> S V 3 2 < f 

SClfckrJO, H2 6^§^|»J:-5(c. 
9|SJ<7)ISPI£ffi<-bT-. JBft-&h.&-? 7v?ffl&90>& ~ 
ZM^-tZb^-nimT'&Z. it:. U~ fftLco;t3£3t 

&hh wmmttmwm<Q®Mtmt:mt,zM< -tz z t 

lz£*). 02 7(c^$ftSJ;?fc s 7=7-y?Tm9#^ 

#r*u ttfr%\s-^?>t^<r)n^<D®mifaiz%i'>T 
w^mzm^ixhztiz^h. ?=7-/'7m&9fficrm 
m (m&zix2>??>y?®.®9<om comma. 
ftL<ommLfflw&Riswwmmtm3 2 (xn^t 

itzzbx'hmimi&x&z. ttz. v— m^coyki 
m immkRxswwmmmi 3 2 co&m>mz&< -r-s 
- 1 x-xtv-y -y h com± i> simx-fr h . 
[ 0 0 6 0 ] _B£ LtzmmcotyW'tf-yizftiX 9 ? 

v?m&9 t (S219) . itimfmjjeo 

Jmxitmmzitmz ± 0 tmnmimn .mz??-y? 
mm? $ tifzMmz&ji tz-tx. mwttMi 

7-y7fg.®9$:f$,g:Zitx. vwmwtfmz?5>y?m 
®9tfmf$.ztitcfmxtm-tz ( s 2 2 1 > „ 

[006 1] <fc(C % 02 8— m3 2£#BgLT, &31Sfl 

&?. mmcoim>*?->iz?8ix? 5 7 ?m®9im 
^ixt^mmmi® ismm^*^ 1 > «. 

T/P*/t^3 Sfcfc^Six^x^- h 3 3(C&»$ 
ZZoftWiBfr^'y? 3 4. .K0iK3l-?-vy?3 4a*gs 
(flftESW) . JDffi--K;l>3 6$r^i6§-^?,3t^(7)SD 

*-?im\->?>ZbtfX'ZZ>. 02 8-03 2fc 



fe^T«, E&g&3 9«0@^£*BSLT^.S,. 
[0062] EHHFF»>x>\3 1 ^BrggtcES^/i. 
it. 02 8£^§*i£J:dfc.. ^•grfl»ff«xVN*'fx 

T^<. ©?l^-y^34^^-rsE«x>'NMx^ y 

T3 7icss«t> L^iSjg^-a-^ttstiK^i^^r^a 

SrfW^-frS^fctcJ:'}. 02 9te^5ft&J:3fc. © 
^\^v9 3A\iZ J fm.'thEMff)^X^--y'T31 (E 
Sff7iA3l) K?|ft7^3 4(: 

1) S:«R*3^2,fc. I33 0^§ni. < }:5tc. ->x^ 
h 3 3 <0SE (fiES^^x^NS 1 tfmZZtifcffi 

■t hfaWlztoS-- Y)V3 6 S-^Ki$-^S . 
[0063] JaE^— K;l^3 6*^x/n^- h 3 3 COS 

®fcSigLT*^H£AaE^-K/P3 6 ^^ift^-frs 

^^is-Y3 3i&mtZ>tmzt<a&--Y)\s3 
6tJ: OESST^x^NS llcng|5*^JS^SrErijD$ix 
- X: ^v?W*9&tt8iixv*ttxJsm&&Bfo 

tf±lX7 7>y'7m&9tffm-fZ>. ?7-y?jm9i)< 
EMMl-V x/\3 l £0*MS^SM^T'^«-r.SC:fct- 
J:0. ffm^^x-'NS Ui. 03 l(c^$ixl,J:3 
^•§rrSffm-r J »NM^.^-yr3 7£OJSggP(Ci3UT^ 

l*^#8t;*ii& ^rfc, •>xy^^-^3 3 

s^ffiUK^w xf- -y73 7wmm-z>cozm<'z t 

[ 0 0 6 4 ] £EV?*'*4 X^ yT-3 7*<jBESS^xyN 
3 1 t -y ^ 3 4a^jDff^- H 

)\>3 6 St^x^n^-- h 3 3*>^g|^S^r[6i^J!)S;^ 

S. ©§lf-^-y^3 42a.VJaffi^.-hVP3 6*^l6-r* 
t , ^-gtSfl^ffmx^^ Xf 7 73 7«i©3l^--r v ^ 
3 4(C©^LTV^C0T\ @3 2(C^$^J:3{^ 
x;\v-h3 3*^g|$^l»^t{c=5rS. CcOt#, II 

-?:03 2 4'^EPB^-r6]ti*i9. »*S*lT»g|f-+-y 
r7 3 4 fc«R*L-0->£E^TA-f x^--y r3 7 1 . ->x 
>»N^- Y3 3lZ&ftZjxT^&Enm : 1r>yx.s\3 1 

— awtfjftfo'jtCs ®5i^g^g(tT. g^^pR^i-rs 
c: t xmrn^m^tttiEMf^ xf - -y r 3 imfsm. 

^{cj: 0«Br^^^^Blf-r**at LTtt. rtgiJco 
5 -y ^1ill69*^§^OT^«^c«UT 

«^9*^^$fiTV^ttfigI5^|aj5^^^tS-fr 
^7-y^^9S:^§-y:Tfl)glfJt^W4^Wirr 
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[00 6 53 ZOZoiz. ^205(ctJV%T<i, Mkftmu 
>Xl0 5tC«kO. U— f*2S10 1*^ajSt$^3tP 
— !f3KLSr. -f-om^^^HSff^ (jEm^»7x 
^3 1) ^rtSUtcfigf S J: 5fcrm3K-TS^i:T\ Jfeft 

*fc«>Mr? y y ?m®9tfmf$.$ixZ . * LT „ B& 

mufc^mmmm l < im^&mmmtzj: m&ztt 

ti>nqmt*c&. znt>cr>m%:. m2mtzxtin. mv> 
x®%B.-ommz%zmmmz mmth z t vx-z 

[ o o 6 6 ] ttc. yamwMmaxiiWMSzikmzji 
V®mtt$m®f*uzm$:±tisitz>ztiz£o. 

ZtUz?7v?m®9Z&£2itX%M&mif4 (EM 
*^i A 3 1 ) ZQ)mtZ<0X\ K?fDt;77? 

mm 9 nimizx%£m.ttmjimzimt& z t # 

t0067] ^Jt, SDiE-- hVU3 6 £JS^T3EStj&ii 

(jEEVR7>>x^\3 1 ) iz&jj&MlhZtlzt. 
0, ^•7 y^fSlS9S-j£^$-a:T3K^att#^«J|lrL 
TV">&<OT\ ^fi£$^^7-y^«^9(0l4g{CT^ 

[00 68] «|&O0S5Si3 9#^j£$*U;£Em 

T3 7*H=fl!»r#»*-4*^ A3fcffllx>xi o 5(cJ: 
0. KJS^^»l2l^3 9«orafc^§ix^^fc:iSltf^ 
x ; ^UttcDftmzifgtgJrliLWth Xolz W-if 3fe l £ 
ft5EU ?7-y;?Mi£9£^/£$-£.&co-t\ KBg-f&IsI 

sg53 9o^(c^$^^ofiia(ct5v^T. K.mm 

J: »K ^^^liP^'iftii^l 

[0 0 70] tfz. ^Mizti^xit. ftmiwrnzt 



[007 1] iK. »2«UciJHTUL e5t«SP(^7-y 

?«BfS9) v&fStfu—rytuzxmmmnxizxm 

fcli&i^. ^2^Utci>v^T{i. ±3-6 J: die. 

a«* (*5»?««9> <m^u-^nzxm 
ixMtoJuzxgmzix&t:!?). ytm&mmz^izw 

*$& B J<4. m&Lt:t&2mizt&fc2tL2,i,<r > X'li%<. 

izt%<. *fy*wmx'h->xi>z 

^. U— T3K^l 0 1 ®&rt-&ffi&mttmcr>ftt!S l 

i •? fit/hSr? 7 v ?m®9$:&f&-f& Xviz LT^S 
^iifc:fR^ixSt><OTtt55rv^ 7tti.(f. fit 

m i o i t LxmLwv* u-<fim < tzths. y± 
j*h& ( f s ) u—f) jfflv^itf. mmwmt 

J: 3 ^r^tSW^tttf^-fbJ f m LX?y>v7m®9*% 

&z*tzzb%<mL&mt®ztm-tz>zttfX'% 

[0072] U- ifjDX^ai OOttJV^T, z 

ttx-r-^'l 1 3^i6$ii-^ < ri:{cj;0U— r^Lto 

^ c t iz X 0 7 x— o X d iz 
LXi>£\,->. 

[0073] 4fc, u-ifinx^gi ootm.f 
acO^Br/N'^-V^L^-oTX^Xx-v-'l 0 9X1/ 

[00 74] © i 3lf-r y^3 4(;ffm^'>x>'\ 

3 1 *««$«fca(c % Jpff^- K^3 6fci osm^ 
^»>xM3 l5-«Jffirr-&«t3{=LTV^^ ^itt|Ig/i> 
#i^^fc^r<, iDE^-K/P3 6tJ:0 J Em^'7x>'N 
3 13&«RLfc»fc:. «JBf^?iutrff^y>vVx^.y 
7-3 7 5rK?|f-v 7^34 XdiztXhJ: 
V\ 2Nfc. ^lf-^-y^3.4tBE^^^ x y N3 
*§-ti-^tc. SDJE-- K;l-3 6 (cj; Offm^^x/N 
3 1 S:«JBr-f 0. flJBFr^$^Emr^'>f 
Xf - y r 3 7 »^34 IZXmfrtlZ Z 

tiz**). mmf^-f xf 7 73 7 o&sitcrapft* 
[ o o 7 5 ] 4 tz. mmm? \2it txmmmnt. 
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4 -y?$7-l 0 3£fflV>£fU>»)fc:;v-:7$5 

mm* n o tctrxov—rit nzx *) mnttmrniz 

-iS^Mc^X o iz. y *-txfm&Hzl'— *f%M 
1 0 1 frt>mstZti&ls-~ f^tLCOtHMt. ?7-y?B 

[0076] «2M<OK^<>*j«^4$B$£lTfc:R 
[0077] *5|BB(cffi^3KM3ittffipfc7)fl]aS*«<i. 

[-o o 7-8 ]-*^BBte^s3ejsstt*r^<o«jBf^r - 

JMStf fltf>rt»fc<WK-* J: 3 Cl/-f36iij|^« £ 

&m&<o&&£x%&&mtm#vmzti& z t iz% 

0. %.ms.tfWP>x&< . y-a^y^m. f 7 ey^ 

ztih^m^ xmiizxtuf. m*>x®%8.-ommz 
[ o o 7 9 ] ttz, *ftwtz®z>%m&mt®<?>®mj3 

[0080] *%mzm&ffim&mtm<Q®mjT 
mza^xn. ?mn<rmmtv- -f^z x &m%m\} 

IfcT^SS mmcontiicDkolzyj^y 
Ktf - y ? tz X hfj S^^tefcfrtSTV- H<7)[fAtt, 

^mmmo^mt^^hzkM^w ±tz, &&mz 
m*ftm&mt®cr>mmijmzt>^x\i. i&lkxo 
£&%.&<mwfiv-vMz t&mmjLizxm&z 
tihti#>. m&mtmz&£izw®L%\.\ mmm 

ftmzwmt&ztimmxhz. 
[oo8i]^^. ftjB&ittmizi^ munmnutf 
Bi$.ztixt>>). vmuBiscLmzti^x . m&t&m 



&&<?>mzB&ztifzmffijz&ts?m5m$im&ttni*} 

[ 0 0 8 2 ] 4 fc . KKgP^jfctStfc^T , 5S§3££ 

RWs^ttAttTi^— z t mt l 

\>\ znXdlz. &M&Bl$J:mi,z&^x . 3ft©gffi* 

mzu—fxtwm-f&ifrsiz, ms&mzis -~f mm 
mtv&^ftgx-i'-vm&fc-tzzttxt). v- 
^^Amnmz^Mi-^^m^z ttfxz , m^ss* 

[ 0 0 8 3 ] 4*. a»^fi£Xg(CfcUT . 

S£fc^if4Lv^. z<oxoiz. iSLmmBmumzau 
x. Mft&iu-v'ftcDftmt&m-zjrfifc&mzit 
h ztizx^&nm^m^^m^mzw^xm^ 

[0084] *w>nizmz%^mt®cD®m-%mi±. 

T^mtm^mzmM-t & x 3 izwt l . ^m^mtm 
wftmztsv&m^mf-zwiS.&coMz? yvi^m 

mzx^mmmtn^mrr?>wmT.mt . zmtx^ 
zzkznmkLx^z. 

[0085] *miizm&%^&ttmc?)®wxmx' 
7m&mtm<7>ftmz{u.wrf6 x 3 izu-^^wttt 

Z t X\ mftAizteVZ, f %e>3L.3uv*?-®&ff3t 

^mzMi. %m&mtn<r>ftmz}i»&Mfo&8i.vz 

<^&m<r,Mz9 : y~^ffiB^i\.h. KmcLnxM. B 

fcztifz? =7 -v 7co&mizx^TmMmif®mztih 
ztiz%*)^ ^**<^T<s<. yiisvrm^ 

wmmmwx'co? ? 7m*m£.t&*im 
ttis»6Tffi<^&. 4^. ?m&&ttmi±. 5K^jai4 
tt®v>x&tt)®.®m l < iixtmmmmiz xk>bi$.z 
tuz7-7-/?i,zr<i~>xwwzn2>cr)x\ wmwjjfigfe 

tt^lfiJi L » Wmifft<r>fflW£<g%lzft oZk tfX'Z 
ttz. yj^yvtt-yfizx&yj is>?iziti 

x. y4=svym*'hz<-t&zktfx'%, ir><7m% 

*^rtgt^2». ztLhnm^ *%mzxti\t. m>x 
®%a.^mmz%m&ii&®$:®m-t& zktfxzh. 
[0086] ttz. *?&mzm&%2Bj§imtm0)$)m?3 



(12) 82 003-39184 ( P 2 0 0 3 -3 9 1 84 A) 



X'<D Y 74 TatxltZmm-tZZttfTZ h . 

tajuzxzmzu&fzib. stc^-f-v* 

V Yi] -v 3HZ£2>yj isy?tzMf&7'ls- Y(DMA 

[0 0 88] &fz. flJKlgtetJVvc s B$&tvtz7 7 

ixtz9 7v7 Z, fc (c J: Oft^SttfW^tJJ 

BH-SClttCiO. Bf$.Zizfz?7 y7cr>&W.I,ZX%M 

&mtmzmmizwmtz it^tH. 

[ 0 0 8.9] tJJBJrXgfcis^x. ffSgrat£JfJ 

d^idtc. WBJrXgfcfc^-c. }?£ESW£ffi\,\ 3fc§ 
3S14W^fciS^SraDx&dt^J:0. 7 7 

itxjfcsm&ttmzwm-zzbizx*)^ 
mzxmmmim& * o-mntmizmm-th z t 

c o o 9 o ] *&wizmzximmt®(vwm$imi±. 

T&'&ttmeyftmzftmj-h i. o izmtz ith^mi- 
*<m®<?>Mz&tfL $ ^ttsra^g jct 

[0091] *^Wfc:«S3B®att«iR<7)«J|S®IST- 

x\ xmsmmu. B&zivt&mtzm^xqm: 
vrnztthztiz**) . ^a#sy>Tffi<. r-fi^ 

#|6J± L . Wgttfa<7)®W : k%mzin oZkirX'th. 
£tc. yJ^tyYti-yflzXhyj isyyizjtLX. 
?'<i'>7'1i&S'hl5<-?ZZttfX'Z. l-?03fcgi§tt 

*ma> hwmzixtijGmi&ttmcrmit^-j- - 1 ang- 



les. s*>TS£ 
[ 0 0 9 2 ] *»ag^SM§ttt}^^BrJ| 

[ o o 9 3 ] z tz. ^mzmh^t^mimmmm 
mz&^xii. &'g®iJ i i'—?ft( l z£&immQXizx 

Bl&Zii&tzib. m^comicoj: o Izyj ^yY* y 
9lz£hy4isy?{zt5ft%y'\s-Ycrffl>K l &^ $3§m 

%&mtft<?>®wmm.iz&^zi±. i&Ltimz&M 

®&u-?mz£m&maj:izxBi8.znzfi:if>. % 

< £o%®m'v>-y\,z%i-?x. msmtttmzmrt 
[0094] *wnizmzi6mmtm<r>®mmwi£. 

j&a.$tme>ftmz®m-fh «t ? t*^$-a-?>3^^ 
t . %m&mtm<of*imzj$if2> u—f^comt^&t/ 

ZcommcOMz&fcZixz 97y9 i*-CM§ 

x^t. 

[0095] xmiizfaz^jgimtmcommmmx' 

<0ftmzftW1-2>J: o IzV-^fttfmKZtihZtX-. 

1. ytM&mtmconmzt}i?&M^j&.vzcr>&®<o 

<r>wz&js.ztiz>-77 . y 9 zfog. zitxtmmmm 

«<s«l< u%mm®:%Lmz£ *)&foztitz? 7-/7 
km-? xv&mizwwztiz ztizzK). Mi^ittt 
ffi<. y-dyy^m. ^yKyftj&wmmmmTo 
77s7m&mi-?z>-5i&in>mt?>xi$;<%z>. ttz. 

77-v7l l z®^x®mZtiZ,<r>X\ V) 

dt^'T^S. ttz. yj^yYtivfizji&yj'i, 
yyiztttx. yj^yT-mZ'bSK-tzzt&X'Z. 
1 ^<Q^&mtm^®mztxtz%m§i&mn<7)$iZ 

if. &frx®%E.^mzysmmtmz®m-z>c\t 

tfX'Zh. 

[ 0 0 9 6 ] t tz. ^ftmzm&ysmismtmcQWMm 
mz&uxn. %amfrmikA,t'%^tzif>. &mw. 
^m}±ntzfr<vmmim*tf t ?Fmtzz 0 . wmz.m 
to Y74 TD-b^Yk^na-rs £ t ifix-% h . 



(13) 12 003-39184 (P2003-39184A) 



[ o o 9 7 ] ttz. *muzm&ffim&&&m<r>tywm 
stctitvcii. ? y v7tf\s—*fffiz£ zmmmmz 

mmm^m^^tiztu^. tfz. *$mi,z&& 

=7-,? #i>~¥Mz£ mmmajLizT&fSLztiz * 
Kimim® z^zmmL&K mm&vtnz 
£5%ww<?-yizfe-ox. %jgjm.ttfiz 
hzttwrn-hz. 
[0098] mm^mt. yGm&immizmjjz 

z<ox oiz. tm^&tfimmmtmizjsj} $■ Epjo-r & 

tzib<r>nS.mt^-rh Z fc IzX 0 . -T <7)Jf £ESP#(c J; 
Zttt^mt**). ^?^^7-y^^S(cfcv%T 
[ 0 0 9 9 ] sfcfc . MSttW^Ki. *-<O3Sffifc:«&<0 

mim&ttcofimzMftgtf&wj- * <t d tU— ^f7t£ 
zvxdiz. ft¥^tf®mmzu-^±w3M2tv% 
^fimx-u~rft£Mft-rz> ztizxo. u—fx&m 
%kmz?jfrth<7)$:ffi<:zttfx'* . hsssb^u— ^ 

[0101] ^*Sr^-if^5fc^fc3c^-r& 
3&Zffii_ZZtlz}:*). ?y y7ZMfc&cD&m%mz 

&^xm*iW)tzBm-z>zki)**jmt%t). vimo-xim 
&%.&tfj:?)-mfo±.Lx. wmcoxftmfflzm-m 

®%I.ZftdZttfX'ZZ,. 
[0 102] 

tnjM^cmmizmm^wwrf'^.7-i y^mti^m 
tuts. thzt%<. tJOMm^i^m-r s z t #t-£ 

S. iot. flnXttg^£W8^S£fctcJ:9ft=fg$ft 

[01 03] «r»K*-4«*ttra. inx*f 

mmnwmmzu—vfttfis- h izmstztix ttotz 
^-htmmzti. ftmjMx"mz±tz%\,^*ti 
tfh&cwzttL. *?mtz&&u— mnj&mizxti 



tr. u-yytomstizx 0 taztfmvscoftmzcox.&'g 

[0BQ«Df3Jii&189]] 

[01 ] *ldl9B*t:fiR4u-— ftaJL-jmizX^xu- 

[02 ] m 1 t^tjDiwaMiKo 1 1 - 1 1 awc»->fc 
mw&ix$>&. 

[03] ifjnx;frz£{c <fc & 1 — 

[04 ] 0 3 ^-tiaxM^^ iv- 1 vmzm->*: 

[ 0 5 ] 0 3 (c^rtljnxtti^co v - v»fc8H JtBrffi 
0-C&&. 

[06] **tBK»(c«4i^— yjaxJfr&fcJtoTflJK 
[07 ] **jg»*tc«Slx— fJiil*Jfefc:tjit*«» 
[ 08 ] * fjDX^iO^ 1 Igfc 

toft&tKmmii<mw®x'bh . 

[09] u— f mum/am 2 xstc 

[010] *mtmmz&&u--finx-}}mcowi3j:n 

[011] *^ifi^®tcffi-5.U-ifiDX^r&c0^4Xg 

[012] *mmmiz&hi — ^mx^mzx iwm 

tMX'hh. 

[013] ^iDl^fctJ»tSW' 

[014] *mmme>ta 1 u— mowfefc 
KB?* h ^-^MJMm.<r>fmmmmx'h s . 
[0i5] ^mmmmcom 1 wt^^ u— rsnx^s: 

[0i6] ^mmmnm, 1 wc&s u— irjax^t 

^wmx'hh. 

[017] i^-if5i»^^t=n-r&^dt»nko«i 

[018] is—f%mwmmzm-th*$mBmv>m 1 

[01 9] *9omf&<?>m2miiz&\.\x . ^x.j\^~y 
iz&ft2tiizm&commm^xs\ZK'tm%r s ?mmx' 

[02 0] $mmm.cr>&2mi.zti^x . ^x>»N^-b 



(14) 32 003-39184 ( P 2 0 0 3 - 3 9 1 84 A) 



[02 1 ] %$m&m<rim2Mi l z&&v)mij&£wt*tt 

[02 2 ] &%MJ&M<7)M 2 ffllzffi h WftlT&ilz X 0 U 

[02 3 ] *mm&B<o&2mizmh®®i3miz£ o u 
-^ft^jti$ixK*mm:tt®cr>¥mmx't>z. 

[02 4 ] 02 3(C^3eSiStt«^kOXX I V-XX 

1 vgE^j{i-,^BriB0T'&i. . 

[02 5] 02 3fc^3^j§tt*m<7)XXV-XXV 
^(c?So/iBi®0-C*^^ . 

[02 6] M%fiLcr>&m&mzm< ttcm^izmf^m 

2 3 izTn-f Ksmoimmnx xv-xx vntjs-, 

M0T'£>£. 

[027] m&v&mmmzz *>tz&< itz^iza 

<t£02 3^-T3K®itt«^XXV-XXV^^ 

->fJ8mmx-h&. 

[02 8 ].3fe^^J5<O^209fc«5«3IBttr^® 1-31 



[01] 



[02] 



nz^-tsmm^ x ^moffimmx-hh . 
[02 9 ] *mm&mcom2Mtzmz®mijm<?)m2T. 
n^-r&mm^ x / n^km-c^ & . 

[03 0] *SQ£jg®c7)m2CT(c^s«K*-S<7)m3I 
S2r*-rfES* : f>x>'^^Br®0T'« > S. 

[03 1 ] *mffi&m<Q&2m£mz>mmijW&>&4x 
mir^-rs.'mm^^^mcommmx'hh. 

[03 2 ] *»fe^Sco^2fi?!It^*-©»r^-&<7)^5I 
[*5P§-£>fBBJ§] 

i • • • ini*f#tf&L 3 • • mm. 5 ■ ■ ■ ajstF-s 

tMV. 7 • • 9 - • • ?7-y?«i^ 1 

1 • • • i/'j3^iA, l 3 • • • i§gt3?iaffl^ l 
5, 17. 19. 23 - • • U—?ftm. 2 5, 27. 

2 9 • • - TW ftjgsai. 3 1 • • • EEmSt^xyv 
37- • -fflfAMXf7r, 100 - • • P-ifJn 
Ii£S. 1 0 1 - • - I. — 1f3£j@L 10 5- • • &3£ffl 
PVX. 109- • • XlU^-i^ 1 1 1 • - ■ Y*fl 
AT-iS- 1 1-3 • - - ZitXf-i/', P- • • W££. 

[03] 




[04] 



— 1 



\ / 



■A 



[05] 



[09] 



7 >■ 




******** 



(15) S2 003-39184 ( P 2 0 0 3 - 3 9 1 84 A) 



[07] 



[08] 



300 



._. 250 
a. 

£ 200 
+c 

-fc. 150 
<\ 100 

<\ 

50 



OX50(NA=O.S5} 
• *100(NJt=0.60) 



1X10" 2x10" 3X1011 4X10»1 5x1011 6x10" 7X10" 



[010] 



mil i 



-1 

21 

13] 



A 



9 9 




-0-1=50// m 
-*-t=100/im 
-o-t=200#m 
-»-t=500/<m 
NIOOOjfm 



1000 



1060 1100 
&5{nm) 



1150 



1200 



\/ 

r. 



— i 



9 P 



[01 6] 




115] 



r 



I 



]J— S101 



I ^^*ttg>^»^<PglB^ ^g U- S103 

i 

I iPXMfeW»?:JH<B h~S105 



T 



h-S10/ 



T 



1 



i 



r 



1 



-S115 



[020] 




(16)32003-39184 (P2003-39184A) 
[mi 2) 



(17) 32 003-39184 (P2003-39 184A) 



[014] 



[024] 



102 



117 



101 



I 1^— tftfeg 




100 



—129 



—127 




[026] 



32 

z 



IIIMtllltlllllHIIIfliOtlilllllll 



—115 



— 9 



[017] 



[018] 



[025] 




z 



Y M M II y 



[02 2] 



[023] 



33- 



39 37 N 

S I 


\ 0 / 


L 

/ 39 37 

S i 


( 






( 




9 




u 




~ — ' 





-31 



XXV 



I — "000V 



z 



1 — ►XXIV 



n 

( XXV 
D 



(18) 32 003-39184 (P2003-39184A) 




[027] 



[03 0] 

,34 33 



\ & J 



[02 1 ] 



| gg^mgOgg^^g ~K S201 



I — 

| ^^^^gatUHby^bP^R ~K -S221 



[028] 
.34 



3 t 1 



[029] 

34 33 



35 



31 f ™ * 



35 




[032] 



31 



I 33 
36 



(51) Int. CI. 7 

H0 1L 21/301 
// B23K 101:40 



F I 

B23K 101:40 
H 0 1 L 21/78 



(72)%BJ^ jj;^ 

#?fflR&£rfrrfifWll26*flfc<7) 1 



(##) 



B 



(72)3|H$g |p^ ffl 



(19) B2 003-39 184 (P2003-39 184A) 



F? — 3C069 AA03 BA08 CA03 CA11 EA01 
4E068 AA03 AD01 DA09 DA10 DB13 
4G015 FA01 FA06 FB01 FC02 FC10 



